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PaccMaTpHBarKoTCA aKTYaJIbHbIe BOLPOCbI HO 
oOecIIeyeHHIO lo*KapHon Oe30NacHOCcTH 
IIPOMBILUJICHHBIX OOBeCKTOB He@TexuMuM. 


Handonee osddekTHuBHbIM ABIAeTCA TYyIeHHe 
TOKAapOB JICETKOBOCIIIAMCHAIOINUXCA %2KUTKOCTeH 
TOpOWKOBbIMM COCTaBaMH. OJIHUM 43 HOBbIX 
IpeqoxeHuun KOMIIO3HTHOTO cocTaBa 
OrHeTyIlalluX MOPOMKOB ABJIAeCTCA BBeJTeEHHe B 
OCHOBHOH coun 


COCTAB AJIIOMO-KaJINCBbIxX 


KBaCLIIOB, CHYMDKarOULNxX CICK UBACMOCTBL Gt 


YBeJIMYMBAaOMIMX TEKYYeCTh MOpoikKa. 
Tepmorpaduyeckuit 


aHasiH3, a TakKe 


KHHCTHYUCCKHe WOKA38aATCIIM WOBCTCHHUA aJIFOMO- 


KaJIVCBbIX KBAaACIIOB TO3BOJIAIOT TOBOPHTb O 


OaroHatexKHOoU cTeneHu oOectie4ueHHA 
TOxKapHOn Oe3sonacHocTH oOopyfoBaHHA U 
alllapaToB Ha XHMU4eCCKHX u 


HedTenepepadarTbiBarollux 3aBOax 


Ku1oueBble CJIOBa: aJIKOMO-KaJIMeBbIe KBAaCIIbI, 
ernapatrauna, Wecyibdypu3auuA, KOMMO3HTHbIM 
COCTaB, OrHeTYyIMal{HH MOpPOIoK. 


Bspejenne. B NocTHHAycTpHabHbIM Wepvoy B 
pocculckolH HedbTexuMu4eCKON MpPOMBIMIJICHHOCTH 
HaOOWalOTCA TeCMIIbI pocta, onepexaromlue 
TeMIIbI pocta MupoBoro BBII [1]. Cuntre3 HoBsrx 
IIPOJYKTOB, IpvcaqoK paciliupxeT acCOpTHMMeHT 
HOBbIX YTOPIOUHX BeIeCTB WM MaTepHasloB, TO 
yKa3bIBaeT Ha HeOOXOJIMMOCTb HW aKTYAaJIbHOCTb 
YCHJICHHA MOKAapHOTO Hay30pa Ha MpewNpUATuAX, 
BbIpadaTbIBarOlMUXx XMMUYECK ytO u 
He@TeXUMUUCCKY!O IIPOYKIMI0. 
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The article considers topical issues of ensuring 


fire safety of industrial facilities of the 
petrochemical industry. The most effective is 
the extinguishing of flammable liquids fires by 
powders. One of the new _ proposals in 
composition of fire-extinguishing powders is an 
introduction to the composition the basic salt of 
aluminum potassium alum, which reduces the 
caking and increasing the flow rate of the 
powder. 

Thermal analysis and kinetic indicators of the 
behavior of aluminum-potassium alum allow us 


to speak about the reliability of fire safety 


equipment and apparatus for chemical and oil 


refineries. 
Keywords: aluminum-potassium alum, 
dehydration, desulfurization, composite 


structure, fire-extinguishing powder. 


Introduction. In the post-industrial period in 
the Russian petrochemical industry, we may 
observe the growth rate, which is higher than 
the growth of world GDP [1]. The synthesis of 
new products, additives expands the range of 
new combustible substances and materials, 
which indicates the necessity and urgency to 
strengthen fire supervision on_ enterprises 
producing chemical and petrochemical products. 

The formation and development of innovative 
processes and technologies is characterized by 


the development of a unified fire extinguishing 


o.oo > 


/ “ W 


SF JI » y 


Safety of Technogenic and Natural Systems 





CpeJICTB, a TaK2Ke MaciITaOHbIMM UCCeOBaHuAMH. 
B mocneqHve WecaTHueTHA HavOoee HHTCHCHBHO 


wet pa3pa0OoTKa OrHeryllaliux  MOpoOLiKoB, 


IIPCACTAaBJIAFOMIUX cooon MCJIKOJIMCIHepCHBIe 


MUHCpasIbHble COJIM C pa3sJIM4HbIMU qo0aBKaMu ASIA 


IIpw Wanna UM TCKYUCCTU Gt CHYKCHMA 


CJICXKUBACMOCTH. 
IlocraHoBKa 3a,a4unM. K OCHOBHBIM 3aya4uaM, 
pelllaeMbIM C  MOMOIIIbEIO 


HOBbIX COCTABOB 


OPHCTYMalWux CpeCTB, ABJIAIOTCA UOBbINICHHC 


Teky4ecTu u CHMKeHHe CICKUBAeCMOCTH 
OFHeTyMMallHX MOPOLMIKOB. 

Hossrie TeXHOJIOTHH u odopy70BaHHe 
OOyCAaBIMBarOT BbICOKHe TpeOoBaHHa K 
KBaIM@UuKalun paOOTHUKOB. 

3HaHHA = TeopeTHYeCKHX OCHOB JMHAaMHMKU 
pa3BuTHA u TYIIeCHHA 1102%KapOB Ha 
He@TexuMuyecKHX pes IpWATHAX  <ABIIAKOTCH 


OOA3aATeCJIBHbIMH AJTA PYKOBOJMTeIen BbICHIMX 
3BCHbCB OpraHl3alW, a TaKoKe VIA paOoTHHKOB 


cpeqHero 3BeHa — HauyasIbHHKOB _ I[eCXOB, 
TEXHOJIOFOB, MacTepoB, allnmapaTunKOB 
XHMU4eCKON u HeTexuMuyecKou 


TIPOMBIMNNICHHOCTH. BaxkHbIMM TapaMeTpaMu JIA 


OllpeyeseHua CTeleHH WOKapHON onacHocTu 
ABJIAHOTCA TeMlepatypa BCIIbILIKH, 
CaMOBOCIWIaMeHeHHA, TeMIepaTypHble IpeesIbl 


BOCIVIAMCHCHHA UM Jp. 


AjmMa0aTuyeckaa TemMilepaTypa ropeHua 


ipesqmouaraeT pacxoq Bcero- BbIeUAOUeroca 
Ho, 


ropeHue 


Tenia Ha HarpeB MpOyKTOB 
muddy3uoHHoe 
CONpOBOXKTaeTCA OOMEHOM Tela B OKPYy?Karolllyto 
cpenly, 
pa3BUBarOIlaica pu WoxKape, Kak IpaBuso, Ha 30— 


ropeHua. 
TIOCKOJIBKY 
J[CMCTBUTeJIbHaA TemMilepatypa, 
50 % MeHbIle TeopeTuyecKoH. Tak, TeopeTuueckad 
TeMiepatypa ropeHua OeH3HHa paBHa 1730°C, a 
IIpH WoKape pesepByapa Cc OCH3HHOM pa3BHBaeTCA 
Temilepatypa 0 1400°C. Topenue OeH3HuHa MO2xKeT 
ObITh JIOKAIM30BaHO MeJIKO paciIibLIeHHOM BOON, 
MeHOM WIM MOpoOwKOM. OHako TylleHve BOOM 
MOXKeT He*KeIaTesIbHO, TaK KaK pa3HOCTb 
IIOTHOCTeM TOPFOUerO UH BOI MOXKET MPHBECTH K 
OCJIOKHEHHAM TPH WOKaIM3aluu orHa. Handosee 
39()(PeKTHBHbIM 


ABJIACTCA MOPOMIKOBOe 


OrHeTylleHHe. 


agents, as well as large-scale studies. In recent 
the 
development of fire extinguishing powders, 


decades, there goes most intensive 


consisting of finely dispersed mineral salts with 
various additives to make them flow and reduce 
caking. 


Statement of the problem. The main tasks 
solved with the help of new compositions of 
extinguishing agents are increasing fluidity and 
reducing caking of fire extinguishing powder. 

New technology and equipment lead to high 
demands on workers' skills. 

Knowledge of the theoretical foundations of 
the dynamics of development and fighting fires 
in petrochemical plants is required for senior 
units of the organization, as well as for low- 
level employees -chiefs of departments, 
technologists, craftsmen, operatives of chemical 
and petrochemical industries. Important 
parameters to determine the degree of fire 
hazard are the flashpoint, auto-ignition, 
temperature limits of ignition etc. 

Adiabatic temperature of combustion involves 
the heat consumption to heat the products of 
combustion. But since the diffusion combustion 
is accompanied by heat exchange in the 
environment, the actual temperature that is 
developed during a fire, is usually 30-50% less 
than the theoretical one. So, the theoretical 
temperature of combustion of gasoline is equal 
to 1730 °C, and a fire tank with gasoline 
develops temperatures up to 1400 °C. The 
combustion of gasoline can be localized with 
finely sprayed water, foam or powder. However, 
extinction water may be undesirable, as the 
difference between the densities of water and 
gas can cause complications with the 
localization of fire. The most effective is the 


powder extinction. 








Teoperuyeckan udacTb. B- cratbe_ [2] 


paccMaTpuBaroTCaA pacueTbl TreoMeTpH4ecKHXx 


apaMeTpOB [OpOlMIKOBOH cTpyH UO MeTO Ly 


H. WU. Yibauopa, wowaBaeMow WA TYMIeCHHA 


ropeHua W3 nadopaTopHoHu yCTaHOBKH. 
OrHeTyllaltu MOpOWOK COOTBETCTBYyeT COCTAaBY, 
omMcaHHoMy B Matenute [3]. ABropamu aHHoH 


CTaTbH ObWIM pacc4YMTaHbl: pa3Mep HadasIbHOrO 


yuacTka OT  paciibliMtTeia madopaTopHor 
yCTaHOBKH,  paccTOAHMe OT _ paciibiJIMTeA 
WO WouKOCca =OCHOBHOrTO y4acTKa, a  TakxKe 
olpeylesieH TaHIeHc MOJIOBHHHOrO yruia 
paciiMpeHua Ha HavasIbHOM y4acTKe MOpOUIKOBOM 
CTpyH. 

OrHeTyllalui MOpomwloK Cc WOOaBKOM asIKOMO- 
KaJIMeBbIX KBaCIIOB OOecteyHBaeT CHWKeHHe 
Cile@xKMBaeMOCTH UW yBelIM4eHHe TeKy4ecTu 


opomuka. TepmMorpaduueckui anasiv3a asIKOMO- 
KaJIMeBbIX KBAaCIIOB paccCMOTpeH B paOdote [4], a 
KMHeTHKa pa30%KeHuA u TepMHyecKon 
TMCCOMMAMHM aIKOMOKaJIMeBbIX KBaCIIOB B COCTaBe 
OrHeTyIallMX MOPOMIKOB paccMOTpeHa B padoTe 


[S]. 


TlomHasa eruyparaun47 aJIFOMOKaJIMeBbIX 
KBaCIIOB OCYIIeCTBIIAETCA pu Temiepatype 350°C 
(puc.1) u amee lpoTeKaeT pa3io%xKeHHe Cylbdata 
aJIKOMMHMA TO CXeMe: 


KoSQO4 Al(SOq)3 — K5SOu = Al,O3 + 3SO> 


Jlona 
o6e3BO.%KMBaHMA 
1,0 


0,8 


0,6 


Theoretical part. The paper [2] deals with the 


calculation of the geometric parameters of the 
powder jet by Ulyanova N.I. method supplied 
from laboratory setup to extinguish fire. Fire 
extinguishing powder corresponds to the 
composition described in the patent [3]. The 
authors have calculated the size of the initial 
portion of the atomizer from the laboratory 
setup, the distance from the atomizer to the 
main section pole and determined half-angle 
tangent of expansion in the initial section of the 
powder jet. 

Fire extinguishing powder with an aluminum- 
potassium alum additive reduces caking and 
increasing the flow rate of the powder. Thermal 
analysis of aluminum-potassium alum is 
[4], and the 


decomposition and thermal dissociation of 


considered in kinetics of 
aluminum-potassium alum in the composition of 
the fire extinguishing powder is considered in 
[5]. 

Full dehydration of aluminum-potassium alum 
is carried out at a temperature of 350°C (Fig. 1) 
and further goes the decomposition of aluminum 
sulfate according to the scheme: 

K2SOz'Alo(SO4)3 > KoSO4+ AlpO3 + 3SO2 





Puc.1. KuneTuueckuve KpuBble JeruApaTalluu asrOMOKaJIMeEBBIX KBaCIIOB IIpH Temilepatype, °C: 


Fig.1. Kinetic curves of dehydration of aluminum-potassium alum at a temperature, °C: 
1 — 40; 2 — 50; 3 — 60; 4 — 70; 5 -150; 6 — 200; 7 — 350. 


IIpu Temnepatype 680—700°C kKuHeTHKa CKOpocTu 


necylbdypu3alun WOcTuraeT MaKCHMasIbHOrO 
3HayeHua K=0,06 mun’ (puc. 2). 
[_p://dbps-journa 






At a temperature of 680—700°C the kinetics rate of 
desulphurization reaches 
K=0,06 min’ (Fig. 2). 
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Puc. 2. KunHeTwueckad KpuBad ecyIbMypv3allHH asIKOMOKaJIMeBbIX KBaCI[OB B MHEPTHOM aTMOcdepe 


Fig. 2. The kinetic curve of desulphurization of aluminum-potassium alum in an inert atmosphere 


Kak 
ecylbdypu3aluu HadWHaeT pe3KO YBeM4NBAaTbCA 
600°C, 
MaKCHMaJIbHOrO =3HayeHHaA pH 700°C. Jiasee 

ecylbdypu3aluu 
CBOWMTCH Ha yObiBaHve UU OuHad 


BHUIHO 3 ~~ Ypue. DZ, CKOPOCTb 


yxKe pH  Temilepatype yocTuraa 


CKOPOCTB aJIKOMOKaJINeBbIX 
KBaCIIOB 
ecyIbbypu3aluaA WOcTuraeTca pu TemMilepaType 
900°C. JlanbHeviiMi pa30rpeB CHCTeMBI IIpHBOJMT 
K He3Ha4HTeIbHOMy (0 6%) o0pa30BaHHtO 
asIKOMMHATA. 
Bprpoypr. Ha 


OCHOBaAHHN BbIMICOMMCAHHOLO 


MOXKHO CHClaTbB 3aKJIFOUCHHC® O TOM, UTO 


COOTBCTCTBYFONIHM T1OJJOOpoM KOMITOSHTHOTO 


COCTaBa OrHeTyWantnx IIOPOUIKOB, MO?KHO 


MOOUTbCA Pe3yIbTATOB MOJIYYCHHA YHUBEPCasIbHBIX 


CHUCTCM, TYUIMTb 


WOSBOJTAFOMIUX TlO7#KapbI 


Ppa3sJIMVGHBIX KJIACCOB. 
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As it 


desulphurization 


can be seen in figure 2, the 


rate begins to increase 


dramatically already at a temperature of 600°C, 
reaching a maximum value at 700°C. 

The rate of desulfurization of aluminum- 
potassium alum is decreasing, and the complete 
desulfurization is achieved at a temperature of 
900 C. Subsequent heating of the system leads 
to a slight (6%) formation of aluminate. 

Conclusions. Based on the above we can 
conclude that with the appropriate selection of 
the composition of the composite fire- 
extinguishing powders, you can achieve the 
results to obtain universal systems to extinguish 


fires of different classes. 
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